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FIVE WAYS OF SAVING FUEL IN HEATING HOUSES, 


By Henry Kretsincer. 


INTRODUCTION. 


This country faces a shortage of coal, and it is the patriotic duty 
of every citizen to save coal in heating his home. About 25,000,000 
homes in this country are to be heated through the winter. If every- 
body “ does his bit,” a ton of coal at each home can be saved easily 
during the winter. For the entire country this saving would amount 
to 20,000,000 tons of coal, which is nearly as much as all the coal 
mined in France during the present year. Five ways in which coal 
can be saved dre as follows: 

1. Of the coals available in your market select the one that requires 
the least attention in burning. 

2. Use an economical method of burning your coal. 

3. Keep your house temperature 62° to 65° F. instead of 72° to 
15°F. 

4. Heat as few rooms as the comfort of your family will permit. 

5. Shorten the heating season as much as possible. 


1. SELECTION OF COALS. 


In house-heating equipment the fires can be given very little atten- 
tion, therefore fuels that require little attention in burning are the 
most economical and give the best satisfaction. In time of war less 
desirable coal may have to be used, in order to simplify transporta- 
tion problems, but the fact remains that some coals are more efficient 
than others when the same attention is given the fire. Usually the 
man of the house can attend to the furnace early in the morning and 
again in the evening. During the day the furnace is left in the care 
of the housewife or the servant. The housewife has her children, the 
preparation of meals, and other cares to take up her time, so that she 
can not give the furnace much attention. In some houses the furnace 
is attended only when the house becomes either too hot or too cold, 
and thus the fire is allowed to run from one extreme to the other, 
conditions which are very unfavorable to saving of fuel. About the 
same attendance can be expected from a servant. 
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6 SAVING FUEL IN HEATING HOUSES. 


Therefore, in order that a fuel may be burned economically in a 
house-heating furnace, the fuel used should be of such kind that the 
fire requires little attention. The following fuels, in the order named, 
are the best fuels for house-heating purposes: 

Anthracite coal in sizes from }-inch to egg size. 

Gas-retort or metallurgical coke in pieces $ inch to 3 inches across. 

Coal briquets 2 to 3 inches in diameter. 

Screened Pocahontas (semibituminous) coal over 4 inch and 
through 3 or 4 inch screen. 

Sized bituminous coal in pieces 4 to 8 inches across. 

If these fuels can be bought, fine sizes or slack coal or other fuels 
requiring frequent attention ‘when burning should be left for power 
plants where the firemen can and should give the fires frequent at- 
tention. 


2. USE AN ECONOMICAL METHOD OF BURNING YOUR COAL. 


Because of the great variety of fuels used for house-heating pur- 
poses, and because of the great variety of house-heating equipment 
and conditions of operation, only the most general rules can be 
given for firing the fuel. The details must be determined by actual 
trial in each furnace. 

The conditions under which house-heating apparatus is used are 
difficult to meet. The temperature of the house is to be kept uniform, 
with the firings far apart and with little attention given to the 
fires. The questions for each household to decide are: How much 
variation in the house temperature can be tolerated, and how much 
attention can be given to the furnace. The kind of heating appa- 
ratus has a great deal to do with the uniformity of the house tempera- 
ture and the amount of attention that must be given to the fire. Hot- 
water systems will give much more uniform temperatures with less 
attention to the fires than hot-air systems. No one set of rules will 
work satisfactorily in all cases. 


FIRING ANTHRACITE. 


- When firing anthracite, the best results are obtained by spreading 
the coal evenly over the entire fuel bed. The fire should not be al- 
lowed to become too low before putting on a fresh firing. A fuel bed 
5 to 10 inches thick gives good results. The fire should be disturbed 
as little as possible. 


FIRING BRIQUETS. 


Briquets when properly made are very good fuel for honse-heating 
purposes. ILowever, the supply is decidedly limited. When burning 
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briquets the fuel bed should be kept 8 to 12 inches thick. The fresh 
charges should be spread evenly over the grate area. The fire must 
not be disturbed. Poking breaks the briquets and spoils the fire. 


FIRING SEMIBITUMINOUS COALS, 


The semibituminous coals of the Pocahontas type are good fuel 
for heating a house. They are nearly smokeless and make but little 
soot. For regular firing, the coal can be spread evenly over the 
entire fuel bed; or, it can be fired like bituminous coal, the fresh 
charges being placed alternately on one side of the grate and part of 
the surface of the fuel bed left uncovered. The alternate method 
should be used if the firings are heavy. The fire keeps better over 
night if the last firing is heaped to one side of the grate. Good re- 
sults are obtained with fires 8 to 10 inches thick. 


FIRING BITUMINOUS COALS. 


The bituminous, or soft, coals are smoky and cover the flue sur- 
faces with a large amount of soot and tar, which reduces the trans- 
fer of heat and impairs the draft. Bituminous coal should be fired 
by placing the fresh charge on one side of the grate only, leaving 
part of the surface of the fuel bed uncovered. The volatile matter 
rising from the freshly fired coal is ignited by the red-hot coal of 
the uncovered part of the fire and a large part of it burns. 

If the entire surface of the fuel bed is covered with a heavy charge, 
the volatile matter from the fired coal does not ignite for a consid- 
erable length of time after firing and passes away unburned as tarry, 
greenish-yellow smoke. The furnace and the flues become filled with 
the smoke and when the fire finally works its way through the fresh 
layer of coal the smoke and the gases may ignite with an explosion 
violent enough to blow the pipes down and fill the house with smoke. 
These explosions are particularly apt to happen if the coal contains 
much slack; therefore, with such coal particular care should be taken 
that part of the bright fire remains uncovered. This method of 
firing reduces the amount of soot deposited in the flues so that less 
frequent cleaning is necessary; it also reduces the heat losses from 
incomplete combustion, thus directly effecting a saving of coal. 


DRAFT REGULATION, 


Draft regulation is perhaps the most important factor in burning 
coal efficiently in house-heating furnaces. The draft is regulated 
mainly with three dampers; one of these is on the ash-pit doors, one 
on the firing door, and one in the pipe connecting the furnace with 
the chimney. For many furnaces the damper in the fiue pipe is an 
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opening covered with a hinged lid A, in figure 1. When this lid 
is closed the full chimney draft is effective in the furnace. When 
the lid is lifted, the chimney draws air from the cellar instead of 
drawing the gases out of the furnace, and the draft in the furnace is 
reduced almost to nothing. Between the two extremes any draft can 
be obtained by proper adjustment of the lid. 

The damper B on the ash-pit door regulates the flow of air through 
the fire, and the amount of air flowing through the fire de- 
termines the rate of combustion, or the amount of coal that the fur- 
nacecanburninanhour. Therefore, to control the rate of combustion 
and thereby regulate the amount of heat the furnace delivers to the 
house, the furnace attendant adjusts the damper in the ash- “pit door 
and the damper to the chimney. 


Ficure 1.—VPositlon of dampers in a house-heating furnace. Damper A regulates the 
draft in the furnace and should be used with dampers B and C. Damper B regulates 
the supply of air through the grate and the rate at which the coal burns. Damper @ 
regulates the supply of alr over the fire and the completeness of combustion. Damper 
D controls the draft and should be used with damper A. 


The damper C in the firing door supplies air over fire needed to 
burn the gases rising from the fuel bed: therefore, its regulation con- 
trols the soups of combustion of these gases. When soft coal 
is burned a large volume of combustible gases rises from the fuel bed 
immediately after the firing; therefore, the damper in the fire door 
must be opened enough to allow the air necessary for burning the 
gases to enter the furnace. After the smoky gases cease to rise from 
the freshly fired coal, the quantity of air supplied over the fuel bed 
can be reduced by partly closing the damper in the firing door. 

There should be a damper, J, in the smoke pipe; this damper can 
be used in addition to damper A to control the draft. 

No rule can be given for the exact adjustment of the dampers 
The proper adjustment must be ascertained by trial; with a little 
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eare and some patience the proper adjustment of the dampers of any 
furnace can be determined. In general, to make the fire burn faster, 
close the lid A (fig. 1) in the pipe leading to the chimney and open 
the damper B (fig. 1) in the ash-pit door. To make the fire burn 
slower, raise somewhat the lid in the check draft A and partly close 
the damper 8 in the ash-pit door. The damper C in the firing door 
is more diflicult to adjust because there is no way to determine the 
completeness of combustion. In burning soft coal this damper 
should be slightly open all the time. In burning hard coal or coke 
enough air for complete combustion may enter the furnace through 
various leaks, even when the damper is completely closed. 


3. KEEPING THE HOUSE TEMPERATURE LOWER. 


In heating houses considerable fuel can be saved by keeping the 
temperature in the house 5° to 10° F. lower than is customary; 
instead of the temperature being between 70° and 74° F., it can be 
kept between 62° and 68° F. without any discomfort or any danger 
to health. In fact, some medical -authorities ascribe the “ colds” 
common in winter to living in too warm houses. Thus Dr. William 
Brady writes: 

Air need never be heated above 65° F. for comfort. Anything above that 
point represents waste and extravagance. It simply runs up a big coal bill 
and opens various doors to the coming of the doctor. The onset of: cough int 
winter is almost a sure sign of such extravagance. 

Those interested in saving the country’s fuel and lowering their 
own coal bills will be glad to know that keeping the house at 65° 
instead of 72° F. means a saving of 15 to 20 per cent of their fuel. 
It may also mean a saving on the doctor’s bill. 

Keeping the house temperature lower is the easiest way to save 
fuel. It is fuel saved by doing less work. As to the question of 
health, more sickness is caused by having a house too warm than by 
keeping it too cold. 


4. HEATING FEWER ROOMS. 


Another easy saving of fuel can be effected by heating fewer 
rooms in the house. In many houses the family can get along com- 
fortably by keeping warm three or four rooms instead of heating six 
or seven rooms. And this can be done without any real hardship 
on the family. If one stops to think that 55 per cent of the families 
in Berlin, Germany, live, sleep, cook, and eat in the same room, liv- 
ing in three or four warm rooms will seem a comfort.t Really only 
the three rooms in which the family lives need to be heated at all. 
If consumptives can get well by sleeping outdoors, why could not 
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well people keep well by sleeping in unheated bedrooms with the 
windows wide open? 


5. SHORTENING THE HEATING SEASON. 


In some homes the furnace is started too early in the fall and is 
run too late in the spring. The chimneys of these homes are belch- 
ing smoke and spreading soot over their neighborhood, while the 
neighbors keep windows and doors open to the outside air and even 
sit on the front porches. These faint-hearted people in their fear 
of catching cold heat their houses unnecessarily; thus they waste the 
country’s coal, increase their coal bills, invite sickness into their 
homes, and make life unpleasant to their neighbors. When morn- 
ings and evenings are chilly a grate fire for a short time in one or 
two rooms will make the house comfortable. 


CONCLUSION. 


Every householder by endeavoring to save coal in the ways sug- 
gested can render his country valuable service, and he will not be 
doing his full duty toward his country unless he renders such service 
as he can. In addition, he should remember that besides helping 
his country he will help to shorten the misery and the horror of the 
great war. 


Google 


PUBLICATIONS ON THE UTILIZATION OF COAL AND LIGNITE. 


A limited supply, of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until 
the edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are re- 
quested to limit their selection to publications that may be of especial 
interest to them. Requests for publications should be addressed to 
the Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution, as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 
ment of the price of printing. Interested persons should apply to 
the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


BuLLeTiIn 58. Fuel briquetting investigations, July, 1904, to July, 1912, by 
C. A. Wright. 1913. 277 pp., 21 pls., 3 figs. 

BuLLeTiIn 76. United States coals available for export trade, by Van. H. 
Manning. 1914. 15 pp., 1 ph 

BuL.etin 85, Analyses of mine and car samples of coal collected in the fiscal 
years 1911 to 1913, by A. C. Fieldner, H. I. Smith, A. H. Fay, and Samuel San- 
ford. 1914. 444 pp., 2 figs. 

SULLETIN 89. Economic methods of utilizing western lignites, by E. J. 
Babcock. 1915. 74 pp., 5 pls., 5 figs. 

BULLETIN 119. Analyses of coals purchased by the Government during the 
fiscal years 1908-1915, by G. S. Pope. 1916. 118 pp. 

BULLETIN 135. Combustion of coal and design of furnaces, by Henry Kreis 
inger, C. E. Augustine, and F. K. Ovitz, 1917. 144 pp., 1 pl. 45 figs. 

BuLLetTin 136. Deterioration in the heating value of coal during storage, by 
H. C. Porter and F. K. Ovitz. 1917. 388 pp., 7 pls. 

BuLieTIN 138. Coking of Illinois coals, by F. K. Ovitz. 1917. 71 pp., 11 
pls., 1 fig. . 

TECHNICAL Paper 34. Experiments with furnaces for a hand-fired return 
tubular boiler, by S. B. Flagg, G. C. Cook, and F. E. Woodman, 1914. 32 pp., 
1 pl., 4 figs. 

TECHNICAL Paper 50. Metallurgical coke, by A. W. Belden. 1913. 48 pp., 
1 pl., 23 figs. 

’ "TECHNICAL Paver 76. Notes on the sampling and analysis of coal, by A. C 
Fieldner. 1914. 59 pp., 6 figs. 

TEcHNICAL Paper 80. Hand-firing soft coal under power-plant boilers, by 
Henry Kreisinger. 1915. 83 pp., 32 figs. 

TECHNICAL Paper 97. Saving fuel in heating u house, by L. P. Breckenridge 
and 8. B. Flagg. 1915. 35 pp.. 3 figs. 

11 


Google 


12 SAVING FUEL IN HEATING HOUSES. 


TECHNICAL Paper 98. Effect of low-temperature oxidation or the hydrogen in 
coal and the change of weight of coal in drying, by S. H. Katz and H. C. Porter. 
1917. 16 pp., 2 figs. 

TECHNICAL PapPER 123. Notes on the uses of low-grade fuel in Europe, by 
R. H. Fernald. 1915. 37 pp., 4 pls., 4 figs. 

TECHNICAL PAPER 133. Directions for sampling coal for shipment or. delivery, 
by G. 8. Pope. 1917. 15 pp., 1 pl. 

TECHNICAL Paper 137. Combustion in the fuel bed of hand-fired furnaces, 
by Henry Kreisinger, F. K. Ovitz, and C. E. Augustine. 1916. 76 pp., 2 pls., 21 
figs. 15 cents. 

TECHNICAL Paper 148. The determination of moisture in coke, by A. C. 
Fieldner and W. A. Selvig. 1917. 138 pp. 

TECHNICAL Paper 170. The diffusion of oxygen through stored coal, by S. H. 
Katz. 1917. 49 pp., 1 pl., 27 figs. 

TECHNICAL Paper 172. Effects of moisture on the spontaneous heating of 
stored coal, by S. H. Katz and H. C. Porter. 1917. 25 pp., 1 pl., 8 figs. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPERIN- 
TENDENT OF DOCUMENTS. 


~Butetin 8. The flow of heat through furnace walls, by W. T. Ray and Henry 
Kreisinger. 1911. 32 pp., 19 figs. 5 cents. 

BULLETIN 11. The purchase of coal by the Government under specifications, 
with analyses of coal delivered for the fiscal year 1908-9, by G. S. Pope. 1910. 
80 pp. 10 cents. 

BULLETIN 13. Résumé of producer-gus investigations, October 1, 1904, to 
June 30, 1910, by R. H. Fernald and C. D. Smith. 1911. 393 pp., 12 pls., 250 
figs. 65 cents. 

BULLETIN 14. Briquetting tests of lignite at Pittsburgh, Pa., 1908-9, with a 
chapter on sulphite-pitch binder, by C. L. Wright. 1911. 64 pp., 11 pls., 4 figs. 
15 cents. * ' 

BuLLeETIN 18. The transmission of heat into steam boilers, by Henry Kreis- 
inger and W. T. Ray. 1912. 180 pp., 78 figs. 20 cents. 

Buierin 21. The significance of drafts in steam-boiler practic, by W. T. 
Ray and Henry Kreisinger. 64 pp., 26 figs. 10 cents. 

BULLETIN 22. Analyses of couls in the United States, with descriptions of 
mine and field samples collected between July 1, 1904, and June 380, 1910, by 
N. W. Lord, with chapters by J. A. Holmes, F. M. Stanton, A. C, Fieldner, and 
Samuel Sanford. 1912. Part I, Analyses, pp. 1-321; Part II, Descriptions of 
sumples, pp. 321-1129. 85 cents. 

BULLETIN 23. Steaming tests of coals and related investigations, September 1, 
1904, to December 31, 1908, by L. P. Breckenridge, Henry Kreisinger, and W. T. 
Ray. 1912. 380 pp., 2 pls., 94 figs. 50 cents. 

BULLETIN 27, Tests of coal and briquets as fuel for house-heating boilers, by 
D. T. Randall. 44 pp., 3 pls., 2 figs. 10 cents. 

ButtetTin 37, Comparative tests of run-of-mine and briquetted coal on locomo- 
tives, including torpedo-boat tests, and sume foreign specifications for briquetted 
fuel, by W. F. M. Goss. 1911. 58 pp., 4 pls., 35 figs. 15 cents. 

BuLLeriIn 40, The smokeless combustion of coal in boiler furnaces, with a 
chapter on central heating plants, by D. T. Randall and H. W. Weeks. 1912. 
188 pp., 40 figs. 20 cents. 

BULLETIN 41. Government coal purchases under specifications, with analyses, 
for the fiscal year 1909-10 by G. S. Pope, with a chapter on the fuel-inspection 


Google 


PUBLICATIONS ON THE UTILIZATION OF COAL AND LIGNITE. 13 


laboratory of the Bureau of Mines, by J. D. Davis. 1912. 97 pp.. 3 pls.. 9 figs. 
15 cents. 

BuLetTin 109. Operating details of gas producers, by R. H. Fernald. 1916. 
74 pp. 10 cents. 

BULLETIN 116. Methods of sampling delivered coal, and specifications for the 
purchase of coal for the Government, by G. S. Pope. 1916. 64 pp., 5 pls., 2 figs. 
15 cents. ; 

TECHNICAL Paper 20. The slagging type of gas producer, with a brief report 
of preliminary tests, by C. D. Smith. 1912. 14 pp., 1 pl. 5 cents. 

TECHNICAL PAPER 63. Factors governing the combustion of coal in boiler 
furnaces; a preliminary report, by J. K. Clement, J. C. W. Frazer, and ©. E. 
Augustine. 1914. 46 pp., 26 figs. 10 cents. 

TECHNICAL Paper 65, A study of the oxidation of coal, by H. C. Porter. 1914. 
30 pp., 12 figs. 5 cents, 

TECHNICAL Paper 114. Heat transmission through boiler tubes, by Henry 
Kreisinger and F. K. Ovitz. 1915. 86 pp., 23 figs. 10 cents. 


O 


Google Ssiecren ateweer 


